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detract from the scientific aspect of the volume ; such as 
the statement of the views of the “ very intelligent 
student ” on the subject of the eyes of the shrimp 
(p. 225); the suggestion that the “Sea-devil” of 
the Mediterranean might well be the “great fish” 
referred to in the Book of Jonah (p. 222) ; the 
criticism on Spence Bate’s description of Para- 
thanas immaturus , apparently only given to afford 
the opportunity of quoting an ungallant saying about 
women (p. 233), and several such like ; or we could have 
been spared three pages about Birgos lairo, or the half¬ 
page of ajustification for giving Hansen’s most excellent 
synoptic table of the Cymothoid group. Indeed, the 
author’s desire not to make this manual a “dry and repul¬ 
sive catalogue ” has made him write a number of sen¬ 
tences which the seriously-minded reader will find it 
better to pass over with a very cursory eye. To con¬ 
clude all we have to say on this aspect of the volume, we 
have strong objections to urge to the page headings, as 
being an attempt not to help but to confuse. Possibly the 
author may not be accountable for these ; they have often 
so little to do with the subject of the matter in the pages, 
that it is not unlikely that they were selected by some 
one as ignorant of the subject as of good taste ; as 
examples we quote the following : “ The tail unique,” “ A 
box of branchise,” “ An affectionate squeeze,” “ Perils of 
baby-farming,” “ Looking like a buffoon,” “ How genera 
are generated,” and many such like. 

With all these little defects, which might so easily have 
been avoided, this volume will be indispensable to the 
student of this class of Arthropods ; .it brings together in 
an intelligible form an immense mass of literature. In 
some of the orders most complete lists of genera and 
species are given, notably among the Isopods. Those 
species interesting either for their morphological, geo¬ 
graphical, or bathymetrical distribution are invariably 
mentioned, and so far as we can judge, all the British 
species are named. Most useful will this volume, com¬ 
pact in size and well-packed with information, be to col¬ 
lectors. There is at present no one work that can com¬ 
pete with it. Perhaps the day may come when our 
great National Museum may publish a revised list of all 
known Crustacea, as they have done of the fishes, rep¬ 
tiles, and birds ; till then Mr. Stebbing’s volume will not 
lose its value, a value that would be greatly increased 
should a companion volume be published giving the 
history of the remainder of this interesting group. The 
work is embellished by nineteen plates and thirty-two 
illustrations in the text. 


OUR BOOK SHELF. 

An Elementary Treatise on the Geometry of Conics. By 
A. Mukhopadhyay. (London: Macmillan, 1893.) 

This work is well adapted for junior students. It 
treats of the principal properties of the curves, and may 
well be read after a pupil has mastered his six books of 
Eudid. The starting point is from the focus and direc¬ 
trix definition, and no modern methods (as projections) 
are employed, nor are the curves shown to be obtainable 
from plane sections of the cone. Each curve has a 
chapter allotted to its discussion, which is conducted, as 
mT as possible, on uniform lines. To the parabola are 
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assigned twenty-five propositions, to the ellipse thirty- 
five propositions, and to the hyperbola thirty-seven pro¬ 
positions, with an additional five for the rectangular 
form. The order of treatment is mechanical descrip¬ 
tion, chord properties, and then tangent properties. The 
proofs should be readily mastered by a boy who knows 
his Euclid, for they are clearly and simply put, and the 
author does not assume the truth of a converse pro¬ 
position, as we have noticed some writers do. Mr. 
Mukhopadhyay has read far and wide in his subject, and 
has brought together in his 800 exercises a large collec¬ 
tion of the most interesting problems. Many of these 
he accompanies with full solutions, and to very many 
more he furnishes suggestive hints. The figures are 
white on a black ground. The book appears to be very 
correctly printed ; at any rate, we have detected very few 
(easily corrected) misprints. The book appeals success¬ 
fully to a larger public than the students of the Indian 
colleges. 

The Geometrical Properties of the Sphere. (Univ. Corr. 

Coll. Tutorial Series.) By William Briggs and T. W. 

Edmondson. (London: W. B. Clive, 1893.) 

In these fifty pages the authors have brought together 
most of the chief geometrical properties of the sphere, in¬ 
tending the book to be used as a companion to their larger 
one, on mensuration of the simpler figures, by students 
preparing for the intermediate examinations in Arts and 
in Science of the University of London. The three 
chapters into which the subject is divided lead the reader 
from the elementary definitions relating to great and 
small circles, poles, lunes, &c., through the numerous geo¬ 
metrical properties of spherical triangles and their anti¬ 
podal triangles, polar triangles, supplemental triangles, 
and finally to the determination of the area of lunes, 
spherical triangles, spherical polygons, and the spherical 
excess. The definitions and theorems are expressed 
quite clearly throughout, while the figures leave nothing 
to be desired. As an introduction to works on spherical 
trigonometry, students will find this book a most helpful 
guide. Two minor slips in construction will be found: 
one on page 6, line 6, where for CT read TC ; and the 
other on page 18, line 9, where for oa and ob read ao 
and bo. 

A Key to Carroll's Geometry. By J. Carroll. (London: 

Burns and Oates, Ltd., 1893.) 

This key contains the solutions of the exercises in 
orthographic projection and solid geometry, which are 
given in the author’s book on geometry. The solu¬ 
tions seem to have been thoroughly and carefully 
worked out. The figures are generally drawn to full 
scale, but sometimes half-scale has been employed. 
Lines of projection are clearly indicated—an important 
factor in some of the more complicated figures. The 
key should prove a help to beginners, who should study 
well the questions and their accompanying figures. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of N AT u Ru. 
No notice is taken of anonymotis communications. ] 

“Geology in Nubibus.”—A Reply to Dr. Wallace and 
Mr. LaTouche. 

Dr. Wallace has taught us a great deal, and among those 
lessons is the supreme virtue in scientific controversy of courage 
and candour. He must forgive me therefore for answering 
promptly, and 1 hope frankly, his last letter in Nature. In 
this letter he appeals from your columns to a non-scientific 
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magazine in which he is writing, and where, like the sermon 
from the pulpit, what is said cannot be answered. This appeal 
is not to mv taste, for I agree with the late Lord Tweeddale, 
that truth is never so free from difficulty as when the good grain 
has been thrashed out by the flails of controversy. 

The position we are fighting about is too important, however, 
to go by default, for upon it rests a vast deal of induction in 
other fields besides geology. 

My contention is, and I am speaking to every man of science, 
geologist or otherwise, that before Dr. Wallace can appeal to 
ice as the excavator of lake basins on level, or nearly level, 
plains far away from the slopes where glaciers grow, he must 
establish two postulates, (i) That ice can convey thrust for 
more than a very moderate distance. (2) That glaciers such as 
we can examine and report upon are anywhere at this moment 
doing the excavating work which he postulates. Without these 
postulates, his appeal to ice seems to me absolutely outside 
science altogether, and to be a mere resort to some Deus ex 
machina, such as the mediaeval schoolmen based their reasoning 
upon. 

In regard to the first postulate the experimental evidence 
seems to me to be conclusive, and I have quoted it in my wotk 
on the glacial nightmare. Mallet, writing on the modulus of 
ice, says : “ A few experiments have been made which show that 
the height of this modulus cannot exceed a few hundred feet.” 
“ Let it be assumed, however, that it is as great as 5000 feet, or a 
mile. It is then obvious that a mass of ice, no matter how 
deep or wide, lying in a straight, smooth, frictionless valley, 
cannot be pushed along by any extraneous force, in the line of 
the valley, through a distance of more than a single mile, for 
at that point the ice itself must crush, and the direct force cease 
to be transmitted further. This, of course, is far from being the 
whole of the question of the transmission of force through ice, 
for when and wherever crushing takes place, a certain portion 
(though a small one) of the direct pressure is transmitted laterally 
by the crushed fragments, especially if mixed with water. For 
this to take place however, in the direction of the length of the 
ice-filled valley, supposes the ice must be considerably more 
than a mile in vertical depth.” Mr. Oldham has carried the 
question further, and I have quoted his arguments and experi¬ 
ments on pages 59^-597 of my book. His conclusion, after 
postulating a quite transcendant modulus, as tested by observa¬ 
tion, is: “The greatest distance to which a glacier could be 
forced en masse is about five miles, so that a glacier debouching 
on a plain could not exert any erosive power on that plain for 
more than five miles from the commencement of its level course, 
and consequently could not scoop out a lake basin of more than 
that length, whatever its depth might be.” 

Not only does this conclusion involve the postulating of quite 
an impossible modulus for ice, but it also supposes that the 
whole thrust of the ice coming down a slope is available, which 
it clearly is not. A great deal of this thrust, as Mr. Irving has 
shown, is expended in overcoming cohesion, in causing the 
differential motion of a glacier, in forming crevasses which 
largely intercept the thrust, and in causing the well-known 
Bergscbrund. To quote my own words, “ a considerable 
amount of the force of the gravity contained in a glacier is 
used up within the glacier itself, and is not available either to 
give it a forward thrust along a horizontal surface, or for 
eroding purposes.” 

So far as I know, this is a perfectly candid statement of the 
available evidence. Regelation has nothing whatever to do 
with it. Directly ice crushes, the thrust is dissipated, the greater 
part of it passing off in the direction of least resistance. To 
me the case seems conclusive, but, says Dr. Wallace: “All 
this is beside the question from my point of view. The work 
of the ice on the rocks is as clear as that of palaeolithic man on 
the flints . . . and there is clear evidence that ice did 
march a hundred miles, mostly uphill, from the head of Lake 
Geneva to Soleure, whatever transcendental qualities it must 
have possessed to do so.” 

This form of dogmatic argument is assuredly incomprehen¬ 
sible. I wonder Dr. Wallace is not afraid of the ghosts of his 
own recent emphatic pronouncement on the glaciation of Brazil, 
which he has now entirely abandoned, namely : “ If the whole 
series of phenomena here alluded to have been produced without 
the aid of ice, we must lose all confidence in the method of 
reasoning from similar effects to similar causes which is the very 
foundation of modern geology.” 

No, true geology is not founded upon hypotheses outside 
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the laws of nature; its secrets, when properly read, must be 
consistent with those laws. Nor can the geologist who hopes 
to see his work live, base his reasoning upon a peculiar scheme 
of mechanics which experiment refuses to verify. 

If glaciers travelled further in former days," it was doubtless 
because glaciers were larger in former days, because they de¬ 
scended longer slopes, and had larger gathering grounds ; that is 
to say, because the country where they grew was more elevated. 
All this I, of course, admit was the case. That ice could travel 
then any more than it can travel now over a considerable 
distance of level ground, or excavate hollows in its track, by 
virtue of the vis a tergo given it in its sloping cradle, is, it seems 
to me, a subjective dream, and not an empirical conclusion. 

So much for the first postulate necessary to esta dish Dr. 
Wallace’s conclusion. In regard to the second, I have little to 
say. Glaciers exist in many countries. In some they have 
retreated in historical times ; in others, we can travei'under- 
neath them for some distance. I know of no case, under any 
conditions, where it can be shown that they have excavated rock 
basins, small or big. If Dr. Wallace can quote any, it would 
be an important addition to the case he makes. I must there¬ 
fore conclude that, so far as our evidence goes, ice cannot 
excavate lake basins on level plains, and that it is contrary to 
the laws of the mechanics that it should do so. 

Dr. Wallace says, “No glacialist of the extremest school 
vvould claim the rock basins of Bahia as proofs of glaciation.” 
This is an extraordinary statement. Why, the report on these 
basins made by Mr. Alien, and incorporated by Hartt, was among 
the most powerful pieces of evidence adduced by the latter fur 
the former glaciation of Brazil, which evidence Dr. Wallace 
urged upon us a short time ago was completely unanswerable. 
Lastly, in regard to Tasmania I do not quite follow him. He 
says, “ No doubt the conclusions of the various writers will be 
fully harmonised by a more complete study of the whole subject.” 
They are harmonised already. They all agree that on the pla¬ 
teaus and in the central district of Tasmania, where the lakes 
abound, there are no traces of glaciation. So far as I know, the 
only person who disputes it is Dr. Wallace himself, who has 
never been there. What needs to be harmonised is his theory 
with the facts as observed by all observers. 

I have replied at some length to Dr. Wallace’s letter, not 
only because I consider the issue a most critical one, but also 
because of the distinction of its writer, who on so many ques¬ 
tions has taught us lasting lessons, but who on this one seems 
determined to set himself against the general conclusions of 
those geologists who have most closely and laboriously studied 
ice at work. 

I must now turn to Mr. LaTouche, whose courteous criticism 
of my views appeared in a previous number of Nature. I am 
not quite sure how far we differ, for he apparently repudiates the 
theory favoured by Ramsay and by Dr. Wallace, that the great 
Alpine and Scotch lakes were exeavated by glaciers. He limits 
himself to certain rock basins in highly glaciated regions. In 
regard to these having been exeavated by ice, Mr. LaTouche 
reminds me that ice is a viscous body, and moves, as Principal 
Forbes argued that it does, almost entirely as a viscous body. 

If Mr. LaTouche had favoured me by looking into my last book, 
he would have found a long and very laborious chapter devoted 
to establishing this very conclusion, but I do not see how it 
assists his position. A viscous body, unless the viscosity 
approaches that of a liquid, cannot move by mere hydrostatic 
pressure, since the internal friction and the resistance and mutual 
support of its particles prevent it. The viscosity of ice is very 
slight indeed, hence we cannot postulate for the nether layers of 
a glacier with an uneven surface the movements we should 
postulate in a liquid under the same conditions. With the forces 
known to be requisite to make it shear, it seems to me that ice 
cannot be supposed to move by hydrostatic pressure. 

Its actual motion is due almost entirely to its layers rolling 
over each other as they do in pitch and other viscous bodies. 
Now this movement in thick ice we know is appreciable at the 
surface, but the same conditions of friction and of drag, already 
quoted, retard each successive layer as we go down, until 
when we reach the lowest layers the motion due to viscosity is 
exceedingly slight if it is even appreciable. Hence I cannot see 
where the mechanical agent is to come from to excavate basins, 
and how it is to work. 

When ice is moving on a slope, and the viscous movement is 
helped by gravity, then no doubt the ice-foot shod wiih 
stones becomes a tolerable eroding agent ; but I cannot under- 
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stand under what conditions it can become an excavating one, 
and how it can hollow out basins, &c. 

When ice moves away from the slope which gives impetus to 
a glacier, the motion rapidly slackens and presently stops. The 
distance travelled over the level ground is a function of the 
weight of the glacier, of the amount of the slope, the friction of 
its bed, &c. : i.e. of the elements making up the visa tergo; but 
in the very largest glaciers, so far as observation goes, the 
motion rapidly ceases on level ground. This is the evidence 
wherever the phenomenon has been observed and reported 
upon. 

This being so, I altogether question not only the arguments 
of those who champion the excavation of lake basins by ice, 
but also of that larger school who invoke movements of ice 
over level plains of many hundreds of miles in extent in order 
to explain the drift phenomena. They do it, so far as I know, 
on the ground that they cannot appeal to any other cause with¬ 
out doing injustice to that modern metaphysical bogey, “ The 
Doctrine of Uniformity.” My small boy might just as well, 
on the same principle, attribute the excavation of his porringer 
to the porridge in the bowl. True rock basins were no doubt 
\ery largely due to the weathering of rocks which exfoliate, and 
whose structure is not homogeneous. This is a very old ex¬ 
planation, but like many sober old inductive truths it is not so 
atiractive nowadays as an appeal to the imagination, com¬ 
bined with a good, sturdy, consistent loyalty to some a prion 
postulate, which would have won the hearts of the old school¬ 
men. Henry H. Howorth. 

30 Collingham Place, Cromwell Road, November 16. 


Rock Basins in the Himalayas. 

There is one statement in the interesting communication of 
my colleague, Mr. T. D. LaToucbe, which seems to require 
qualification. After a tolerably extensive experience of the 
Himalayas, I should be inclined to say that rock basins are of 
(airly frequent occurrence, of all sizes from the largest to the 
smallest, but they are almost without exception filled with stream 
deposits, and only occasionally can their formation have been 
due to glaciers ; for they are usually found where there are no 
traces of glacial action to be seen, and at levels to which we 
have no reason to suppose that glaciers ever reached. In the 
Dills of eastern Baluchistan, where the rainfall is much less than 
in the Himalayas, rock basins more or less filled by recent sur¬ 
face deposits are even more common, and here their origin by 
deformation of the surface can generally be established. The 
same cause probably accounts for the Himalayan rock basins, as 
there are abundant proofs that theelevatory movement has been 
far from uniform, and that the variations in its intensity have 
1 een both extensive and often extremely local. There are fre¬ 
quent occurrences of surface deposits which appear to have 
originally been formed in rock basins, but have since been cut 
into by the streams, owing to the corrasion of the barrier, and 
we may attribute the absence of lakes in the Himalayas to the 
rapid current and large burden cirriedby the streams, in con¬ 
sequence of which they have been able to fill up the basin, and 
often to corrade the barrier, as fast as it was formed. 

R. D. Oldham. 


“ Composite ” Dykes. 

Prof. Judd’s excellent paper in the current issue of the 
Quarterly Journal of the Geological Society (p. 536) calls to my 
mind some common and similar examples among the “ elvans ” 
of Cornwall (which are dykes in the ordinary acceptation of the 
term), and but little has been published offering some explana¬ 
tion of their beaming on surrounding rocks. I have observed, 
notably in the district of Cligga Head (nine miles N. W. of 
Truro), the marked difference between the structures exhibited 
by dykes in the parts in contact with the rock through which 
they intrude (tn the Cligga instance Devonian slate), and their 
centre, amounting almost to a rock distinction. 

In the appended sketches I have endeavoured to illustrate 
my meaning from ac uai instances. 

Fig, 1 represents a section of an elvan or dyke outcropping 
slightly to the north of Cligga promontory, and from its position 
apparently connected with the main mass of Cligga Head granite. 

1 bursts through the slate. The centre ( b) of the dyke con¬ 
sists of a rock of homogeneous texture, quartzo-felspathic base, 
and some scattered porphyritic felspar crystals. The sides (a a) 
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in contact with the slate (s s) show a rock of apparently similar 
base, but shot with long acicular crystals of schorl, the whole 
rock being of a very dark colour, due probably to the presence 
of wolfram. 

Fig. 2 is a section of a very common form of Cornish elvan, 
consisting of alternate laminae of granite (dd) and “ schorl rock,” 
that is, rock consisting of schorl and quartz, generally in about 
equal proportions (cc). 

These bands are very common in the slates and in the granitic 
bosses. Further, an analysis of a typical “schorl rock” of this 
class showed a silica percentage of 67*6 (vide Judd’s paper, 
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Fig. 1. 

p. 545), and of a typical granitic band of 74*8 (De'La Beche, 
“ Report on Geology of Cornwall, Devon, and West Somer¬ 
set,” p. 189). It is very doubtful, however, if either of the above 
instances is a case of a dyke putting on such differences in 
mineralogical and chemical character in its several parts as to 
amount to a difference of rock species. 

As De La Beche points out, the schorl rock may be simply a 
granite in which the felspar and mica are replaced by schorl. 
An instance, however, of a rock one may call “ a dyke within^a 
dyke ” is the Cligga mass itself, whicli is nothing but a gigantic 
d)ke. De La Beche, in his work above cited (p. 164}, has 
figured it. The dy ke is so strikingly split into layers as to 



appear stratified, the hard comparatively small-grained layers 
standing out in bold relief from the contiguous layers of more 
easily decomposed rock with their large porphyritic felspar- 
crystals. 

Besides the difference in size of the felspar crystals, the harder 
rock is much darker in colour {being of a red hue) than the 
softer, which is pale pink and in places whitish. These physical 
differences, however, count for little in drawing a distinc¬ 
tion of rock species between the layers, and I was unfor¬ 
tunately unable to avail myself of any published analyses of the 
different parts, but their superficial characters are so distinct as 
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